Aims and objectives
Trabecular Bone Score (TBS) is a tool recently developed to predict bone microarchitecture. TBS algorithm was first patented in 2006, and a paper by Pothuaud and colleagues published in Bone, 2008, represents a milestone for approaching TBS analysis. TBS is defined as a "new grey-level texture measurement that utilizes an experimental variogram of 2D projection images" [1] . In other words, TBS analyzes local gray-scale variations in 2D projection images [2] .
The aim of this work is first to report TBS values in a population of healthy subjects (including strictly selective criteria of the healthy status, women and men from 18-70 years ageing), and secondly to highlight the link between TBS and conventional parameters of bone and body composition.
Methods and materials
Volunteers from 18 to 70 years old among blood donors of our hospital were prospectively enrolled in order to form five age bands, equally composed by sex: A, 18-30 years old; B, 31-40 years old; C, 41-50 years old; D, 51-60 years old; E, 61-70 years old (total: 250 patients). All participants were Caucasians, living in Italy. The inclusion criteria were fitness for blood donation, normal glycemic and lipid profiles, normal hepatic and renal function, the absence of relevant past or present diseases (diabetes and endocrinological/metabolic diseases; liver, kidney, neoplastic diseases as well as any other apparatus or systemic pathology), stable weight in the last year, and body mass index (BMI) between 18 and 30 Kg/m 2 .
A deep and standardized anamnesis was carefully collected to exclude significant pathologies or aberrant habits (i.e. smokers > 20 cigarettes/die, alcoholism etc.).
Whole-body and regional densitometric body composition parameters (iDXA, GE Healthcare, USA), including estimate of visceral fat (VAT) assessed by a new software, lumbar DXA and TBS by iNsight (ver.1.8) were considered. 
Results
The normal distribution of the population was proved for all parameters. No statistically significant difference was achieved among males and females of the same age group for TBS, with the exception of the second decade (p = 0.006); while for LS BMD and T-Score significant differences were reported among males and females only in the first and the fifth decades (LS BMD: p = 0.007 # 0.001; T-Score: p = 0.002 # 0.008). A significant decrease of TBS was observed with ageing in both males and females (p < 0.0001). LS BMD and T-Score also significantly decreased with ageing in both sexes (p =0.021, in males; p < 0.0001, in females) [ Fig. 2 on page 6 ].
In the general population TBS values were correlated with LS BMD [ Fig. 3 on page 6 ], LS T-score and total body BMD (r = 0. 379 # 0.527; p < 0.0001), while got only an inverse weak relationships with BMI (r = -0.254; p < 0.0001), weight (r = -0.258; p < 0.0001) and all FM parameters (r = -0.128 # -0.513; p < 0.0001). In particular among FM parameters TBS was highly correlated with VAT. No significant relationship between TBS and totalbody LM was achieved (p > 0.05). These relationships are maintained in both sexes, with the exception for weight and BMI in females.
Among body composition parameters LS BMD showed a slight but significant correlation only with total LM in both males and females (r = 0.210; p <0.05 inmales; r = 0.300; p <0.001 infemales).
Fig. 2 Conclusion
In this work we generated age-specific reference values for spinal TBS of healthy Caucasian Italian men and women between ages of 18 and 70 years old.
In males TBS and LS BMD show a general decrease from 18 to 60 years old; in the last decade TBS keep decreasing, while LS BMD present a slight increase. In females the trends of TBS and LS BMD are substantially overlapping during the ageing. VAT is the body composition parameter presenting the highest correlation with TBS, this result could be due to the endocrinological role of VAT.
In conclusion, our healthy sample provides interesting insights into the TBS (virtually the vertebral bone microarchitecture) and the relationships between this measure and body composition parameters.
This report on the TBS values of healthy Italian subjects in their adulthood might be used to help clinicians in the assessment of patients in the detection and monitoring of impaired bone mineral status, as well as a reference for future investigations on pathological human conditions and differences between countries.
